Fibroblast contraction of collagen lattices in vitro: inhibition by chronic inflammatory cell mediators.
Fibroblast-populated collagen lattices (FPCL), prepared in petri dishes with serum-containing culture medium and incubated at 37 degrees C, undergo progressive and symmetric contraction (reduction in size) over a period of days. The in vitro contraction process requires viable cells with intact cytoskeletal elements, is associated with cell elongation, and is believed to represent a fibroblast function which also occurs in vivo during wound healing and tissue fibrosis. We report that soluble mediators elaborated by chronic inflammatory cells cultured in vitro, when added to FPCL, inhibit lattice contraction. Granulomas, isolated from the liver of Schistosoma mansoni-infected mice, secrete a factor(s) with an estimated molecular weight between 13,700 and 43,000 daltons (gel filtration: Sephadex G-200) and pI = 6 (preparative isoelectrofocusing in granular gel) which inhibits lattice contraction but is not toxic to fibroblasts. Supernatants (cell-free conditioned culture medium) of cultured macrophages isolated from these granulomas also contain this activity. The contraction inhibitory activity present in granuloma culture supernatants is abrogated by the addition of indomethacin to the lattices, while the addition of prostaglandin E2 (PGE2) alone to lattices inhibits contraction. Furthermore, culture supernatants interfere with fibroblast elongation in lattices. We propose that the ability of fibroblasts to contract collagen lattices in vitro and a fibrotic mass in vivo may be regulated by soluble products of chronic inflammatory cells, including macrophages. This process may be mediated by fibroblast-derived prostaglandins which alter cytoskeletal functions and has implications for understanding regulation of tissue fibrogenesis in a variety of diseases.